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One of the greatest advantages of aerial photography in highway 
engineering is its use in locating deposits of granular materials. Good 
sand and gravel are always at a premium in highway and airport run­
way construction whether as a source of borrow for subgrade improve­
ment, for base courses, for concrete aggregate, or for location of run­
ways or highways—the engineer must know the location and extent of 
such deposits. Considerable time and expense may be involved in 
locating granular materials by the conventional methods of field re­
connaissance, which at times may be inaccurate and unreliable. In 
making a field reconnaissance, one is often handicapped by the inability 
to trace the areal extent of a deposit. Such factors as the inaccessibility 
to the land because of lack of roads, dense vegetation, or lack of co­
operation by the owner may prevent successful surveying. In the field 
it is difficult to grasp or recognize the topographic positions and land 
forms associated with granular materials simply because of the inability 
to see vast areas.
Such is not the case when studying a large area with the aid of 
aerial photographs. The observer is able to view large areas from 
above, and when a stereoscope is used, the relief of an area can be 
studied. Since the average pattern produced by granular materials is 
one of the easiest to identify, it is possible to make an air-photo survey 
of exceedingly large areas in a very short time—once the elements of 
the pattern are fully understood and properly utilized. For example, an 
accurate granular survey of Vigo County could be made in an hour’s 
time once the photographs of the entire county had been assembled in 
mosaic form. The speed with which granular material can be located 
depends on the type (geology and physiography) of the area and on the 
extent of the granular deposits. Some areas contain little or no gravel 
at all, in which case more detailed observation would be necessary in 




O rigin and Location of G ranular M aterials in  Indiana
Generally speaking, Indiana as a whole is fortunate in having an 
abundant supply of sand and gravel—particularly in the central and 
northern parts of the state. The major granular deposits of the state 
are directly associated with glacial activity, both in origin and location. 
(See map, Fig. 1.) Since the glacial advances were generally from the 
north and extended to the southern part of the state (with exception 
of a driftless area, which is composed of sandstones, limestones, and 
shales occurring in the south-central portion), glacial gravels can be 
expected to be found in most of the major stream valleys of the state. 
Further, since glacial activity was most intense in the northern part, 
the abundance of granular material is greatest in that portion and de­
creases southward. Granular material in the northern part is associated 
with such land forms as outwash plains, stream terraces, kames, and 
eskers. Granular material in the southern part of the state is confined 
only to terraces of the major streams that drain the glaciated areas. 
Eskers and kames are non-existent. Many small southern Indiana 
streams contain silty-clay terraces, which are dissected remnants of 
glacial lake beds and contain no gravel.
The decrease in glacial activity from north to south resulted in a 
gradual decrease not only in abundance of granular material but in 
particle sizes as well. It is not uncommon to find granite boulders 
weighing perhaps several tons in the northern counties, while generally 
south of L. S. Highway No. 50 granite cobbles the size of baseballs 
are rare. This is particularly noticeable in terrace sizes and textures, 
as is illustrated by the fact that terrace gravels in the northern and 
central part of the state are coarse and have little or no overburden 
(either as recent stream deposits or as weathered profiles) while 
southern-stream terrace gravels are relatively fine and may contain up 
to 30 feet of overburden, which in some instances is so poorly drained 
that the gravel pattern is wholly destroyed. It is not uncommon to 
find 75- to 100-foot terraces along the upper and central Wabash 
Valley, while along the lower Wabash, White, and Patoka valleys, 
terrace heights vary from 8 to 30 feet. (The alluvium at Lafayette is 
510 feet above sea level and the terrace is 620 feet, which means that 
the terrace is over 100 feet high.)
A irphoto I nterpretation of Kames and Eskers
Kames and eskers are granular deposits associated with glaciation 
only. In origin it is believed that they were formed by the deposition 
of sorted sand and gravel beneath the ice-soil mass by the discharge of
Fig. 1. Map showing location and types of major granular deposits in 
Indiana.
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melt-water through cracks, crevices, or holes within the lower portions 
of the glacier. In addition to the fact that these deposits must occur 
in glaciated regions, they can be thought of as having one dominating 
element—that of a characteristic land form. (See Fig. 2.) The land
Fig. 2. Ground view of an esker southwest of Indianapolis.
form, or shape of the deposit, is often sufficient for identification of 
eskers and kames. When viewed with a stereoscope these deposits often 
present the only major relief of an area and occur as prominent ridges 
(eskers) or dome-shaped hills (kames). Either may occur at random 
in a glaciated area; however, the usual occurrence is in clusters or in 
groups forming a chain that may extend many miles. In addition to 
the characteristic land form, the airphoto pattern of such deposits may 
exhibit such identifying elements as absence of gullies, light photo soil 
color, and sharply rounded crests.
Because of the steep slopes and porous nature, these deposits con­
tain little or no weathered soil profile, which fact is revealed by an 
absence of clay-type gullies and dark tones. (See Fig. 3.) Because of 
the sorting action of the running water during the deposition, such 
deposits are likely to be stratified, with the material size grading from 
coarse to fine from the center outward. This shows up on the air-
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photos by broad fan-shaped gentle slopes surrounding the base of the 
hills, which blend into the surrounding topography. The importance 
of this observation lies in the fact that when sampling such deposits one 
is sure to encounter fine sand and silt near the base and for some dis­
tance up the slope, which may be the cause of a rejection of the deposit. 
Consequently, the sampling should' be done near the crest or at greater 
horizontal depths into the sides to obtain a more representative sample 
of the coarser materials. In some instances the pattern of an esker 
contains flanking channels or depressions which tend to produce a defi-
Fig. 3. View of the profile of an esker showing the directional trend in 
the stratification.
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nite line of demarcation between the esker and the surrounding topog­
raphy.
There is hardly a county in Northern Indiana without such deposits. 
Some of the more famous deposits are near Muncie, Indianapolis, 
Lafayette, Angola, and Rochester. Figs. 4 to 8 are airphoto patterns 
of some of these eskers and kames.
Fig. 4. Stereo-pair of an esker in Steuben County. The pattern is char­
acterized by a sharp, prominent ridge that appears to wander aimlessly, an 
absence of gullies, a sharply-rounded crest, and a light soil-color tone.
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F ig. 5. Stereo-pair of a cluster of eskers and kames in Elkhart County. 
This might properly be called kettle-kame topography. The rounded, elongated 
ridges are eskers, while the dome-shaped hills are kames. The gullies that 
occur are the typical gravel-type gullies, and in this instance owe their exist­
ence to the steep slopes, the non-cohesive nature of the material, the absence 
of topsoil, and the absence of heavy vegetation. The gullies are short and 
steep-sided.
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Fig. 6. Stereo-pair of a chain of eskers in Tippecanoe County. This is 
part of a general chain or series of eskers that can be traced from the south­
west corner to the northeast corner of the county. Considerable material has 
been removed from these deposits, as is indicated by the series of gravel pits. 
Note the dark color of the plastic, poorly-drained clay soil which surrounds 
the esker and compare this to the light color tone of the esker proper. Part 
of this esker is flanked by a channel.
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F ig. 7. Stereo-pair of a large esker southwest of Indianapolis. In this 
instance the airphoto pattern is emphasized by the heavy timber cover. This 
illustrates the fact that the slopes are too steep and too granular for agricul­
tural use. This single esker is over a mile in length.
114
Fig. 8. Stereo-pair of one of the largest kames in Indiana, covering over 
one-third of a section of land. This pattern is characterized first by the land 
form, which varies from one having a sharply-rounded crest to one having a 
smoothly-rounded crest. This kame is somewhat dissected, the gullies exhibiting 
the typical granular gully shape with alluvial fans spreading outward on the 
surrounding plain. In general this deposit blends into the adjacent topography 
with long, gentle slopes, indicating a surrounding fringe of fine-textured 
material.
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A irphoto Interpretation of G ranular O utwash
Another important source of granular material and one which 
covers a considerable area of northern Indiana is known as granular 
outwash. It is believed that this sheet of sand and gravel was the 
result of deposition from a large volume of glacial melt-water that was 
able to flow unobstructed and unchannelized for great distances either 
entirely beneath the ice or out in front of the ice mass.
The pattern exhibited by this type of granular deposit has its own 
set of characteristic elements of identification. The land form is that of 
a broad, level plain, the topography of which may be broken only by 
old glacial channels or by prominent ridges unassociated with the out­
wash itself. The porous nature of the soil is indicated by the general
Fig. 9. Airphoto pattern of an outwash area in Elkhart County which 
contains three main gravel identifying elements, such as level topography, 
absence of surface drainage, and light color tones. Other supplementary sup­
porting elements of this gravel pattern are the characteristic mottled pattern 
produced by numerous infiltration basins and the presence of the glacial lakes, 
which are parallel and elongated in shape, indicating directional flow during 
deposition.
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light color tone and the absence of a developed surface-drainage system. 
(See Fig. 9.) Often there is a general impression of flow, which is 
created by the presence of current scars on the surface, all of which 
have the same general directional trend. (Fig. 10 illustrates this flow 
pattern.) Another important element of this pattern, which is charac­
teristic of nearly all flat-lying granular deposits, is the ever-present 
minute irregularly shaped dark spots which create a mottled appear­
ance. The mottlings are commonly known as small infiltration basins. 
(See Fig. 11.) The dark spots are slight depressions containing soils 
of higher clay content. (See the discussion on terrace gravels for the 
explanation of this pattern.)
The most extensive deposits of this type are in the northeastern part 
of the state, principally in LaGrange, Elkhart, Steuben, St. Joseph, 
Whitley, and Noble counties. Such areas are not only ideal as sources
Fig. 10. This Lagrange County outwash photo illustrates the flow-like 
element so often found on this type of land form. This is illustrated by the 
seeming parallelism existing between the stream, the old muck-filled channel, 
and the numerous small infiltration basins. Other gravel pattern elements are 
light color tone, absence of gullies, and flat topography.
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of commercial sand and gravel but for the location of airfields and 
highways as well.
A irphoto Interpretation of T erraces
To begin with, there is no standard granular-terrace airphoto pat­
tern that contains all the dominating elements. This is due chiefly to 
the variations in occurrence and in depth and in type of natural over­
burden on such land forms. However, a terrace, whether granular, 
non-granular, or granular covered with an overburden, will have one 
element always present in the airphoto pattern, which happens to be 
the dominating element—that of the terrace-type land form. Other 
elements that may or may not be present, according to location and 
lithologic characteristics of the terrace mass, are steep, near-vertical 
faces, alluvial fans at the contact zones between upland and terrace,
Fig. 11. Airphoto of part of the outwash area in LaPorte County showing 
the characteristic mottling effect produced by moisture-collecting basins (infiltra­
tion basins). These basins are small depressions containing soil having a 
higher clay content due in part to weathering and in part to surface deposition.
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current scars, light photo soil color, mottled grey and light grey color, 
absence of erosion features, land use related to the soil type as a con­
trast between upland and terrace and lowland and terrace, and asso­
ciated vegetative cover as a contrast between terraces and other adjacent 
land forms.
Land Form. The land form of all terraces is essentially that of a 
flat-topped elevated plain which is stream deposited and occupies a 
topographic position between the flood plain and upland. Terraces oc­
curring in a valley containing an active stream, which flows in a narrow 
rock-controlled valley, are usually narrow remnants along the valley 
walls, or isolated remnants occurring on the inside of bends of the 
stream where some protection is obtained from the erosive force of the 
stream during floods. The texture of such terraces is rather coarse 
because the material was deposited by swift currents. Terraces occurring 
in a mature valley are high and broad and not affected as much by the
F ig. 12. Airphoto of a large muck-filled glacial channel crossing an out- 
wash area in St. Joseph County. This is a common occurrence in outwash 
areas. Often the muck is underlain either by marl or gravel.
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present streams as are those occurring in the more youthful valleys. 
In areas where the stream-valleys are in an old stage of their cycle, the 
flood plains are broad, permitting the stream to meander aimlessly, 
usually unaffected by the terraces. Such terraces are low, often dis­
sected, very broad, and usually consist of fine-textured material.
Near-Vertical Faces. All granular terraces are fiat-topped and con­
tain vertical or near-vertical faces. When gullying occurs in a terrace 
face, the gullies are steep-sided, very short from head to foot, and with 
a very steep gradient. Under stereo-vision they appear as knife-like 
notches or nicks in the terrace face. Vegetation in the gullies is prac­
tically non-existent; therefore, the photo color of such gullies is white.
Alluvial Fans. Since terraces occupy a topographic position between 
the upland and alluvium, they receive considerable surface water dis­
charged from the upland by gullies and tributary streams. Of course, 
if tributary streams are of sufficient size and activity, they will cut 
across terraces. However, those not of a perennial nature flow from 
the upland to the terrace, where they gradually disappear. If the gully 
or small stream is draining an upland consisting of glacial drift (a mix­
ture of sand, gravel, silt, and clay), the suspended load of sediment is 
dropped at the contact zone between upland and terrace in the form 
of an alluvial fan. This and the disappearance of the stream, or gully, 
suggest the sudden contact with porous material.
Current Scars. The larger terraces occurring in mature valleys 
(high enough to be seldom flooded by present-day floods) often exhibit 
current marks that are perhaps directly associated with glacial melt­
water activity. These scars appear as elongated streaks which are gen­
erally parallel to the main stream channel and are somewhat darker in 
color. The chief significance in such markings lies in the fact that they 
suggest stream deposition, and in order to have stream deposition at 
such elevated positions there must have been large volumes of swiftly 
flowing water. Since swiftly flowing water allows only the coarse mate­
rial to settle, the terrace must contain a large percentage of gravel.
Light Photo Color. Nearly all well drained soils exhibit a rela­
tively light photo color tone when occurring in an elevated position. 
This is because wet or moist soils always photograph darker than dry 
soils, and in humid areas where rainfall is frequent and regular, the 
well drained areas dry out much faster than those having a high silty 
clay and clay content.
Drainage Pattern (M ottled). This is perhaps the most difficult of 
all the photo elements to describe; however, it is one of the most im-
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portant—since it always means gravel. Roughly speaking, the pattern 
may be said to be “worm-eaten” or “tapioca-like” in appearance, since 
it is light and is speckled with irregularly-shaped dark areas. The dark 
areas are small, depressed clay pockets that have formed by normal 
weathering processes of the gravel-sized material. Since the coarse 
material usually contains some limestones and granites which weather 
quite rapidly in a humid climate to form clays, it is conceivable that 
such clay pockets will form as clusters. W ith the addition of such 
phenomena, the profile (actually a “B” horizon development) is deeper 
and holds moisture more readily—a condition which, of course, darkens 
the pattern. The stage of development of such a pattern is usually 
related to the amount of “B” horizon. This phenomenon does not 
occur in flat sand areas that are composed of weather-resistant quartz.
Absence of Erosion Features. Most granular terraces are well 
drained internally, and gullying rarely occurs. However, when a gravel 
terrace is mantled with an overburden consisting of silt, clay, or silty 
clay which is impervious enough to retard percolation, then gullying 
and dissection will occur. Yet, when compared with the gullying and 
dissection of the adjacent uplands, it will always be found to be con­
siderably less. In general, there is little or no gullying on the terraces 
of the Whitewater River Valley; there is practically none on the White 
River terraces, but there is considerable gullying on some portions of 
the Wabash-White-Patoka terrace area. In the latter stream valleys, 
the gullies resemble those found on the lakebeds occurring along the 
Ohio River Valley.
Land JJse and Vegetation. Because terraces occupy elevated and 
flat topographic positions, are easily cultivated, drain well, and contain 
a relatively rich top soil, they are farmed extensively. Orchards oc­
curring on flat ground usually suggest the presence of a well-drained 
subsoil. Often it is possible to outline a terrace area without stereo­
vision, from the land-use pattern alone. Usually a fringing band of 
trees outlines the face of the terrace unless actually exposed to stream 
flow and erosion. In addition, the field pattern is vastly different from 
that of either the adjacent upland or that of the recent alluvium. 
Because of the well-drained and elevated position, often the earlier 
crops can be planted on terraces even though the alluvial areas may be 
suffering from a flooded condition. This, too, results in a contrast in 
field pattern between upland, terrace, and alluvium. In alluvial areas 
the field pattern is controlled largely by sand ridges, old channels, and 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Southern Indiana G ranular T erraces
The terraces of the southern part of the state vary considerably not 
only in height, width, and texture but in their airphoto patterns as 
well. One of the chief influencing factors on the patterns is the wide 
variety of bed rock or parent material areas that the major streams 
cross. The streams occurring in the more rocky areas are active and 
have elevated granular terraces of relatively clean and coarse sand and 
gravel. Those streams in the western part of the state are for the 
most part in the Illinoian drift area, which in general is more gentle 
in relief.
Fig. 13. Idea! terrace situations. These high terraces occurring in a rela­
tively young stream valley contain the following major identifying elements: 
flat top; elevated position; vertical faces; short and steep V-shaped gullies 
on the terrace face; light color tones; faint current scars; contrast between 
upland, terrace, and alluvium; contrasts in land-use pattern; absence of dis­
section or erosion; and a fringing row of trees outlining the terrace face. 
Terraces such as these consist of clean, coarse gravel with little or no over­
burden. The alluvium is quite sandy, since numerous sandbars are visible. 
Terraces as high as these are rarely inundated. Note that the major streams 
from the upland cut across the terrace by cutting a deep channel. This is 
representative of the Type “A” terrace in the southern part of the state.
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Fig. 14. Ground view of two terraces in the Whitewater Valley in Dear­
born County. These consist of glacial gravel in an unrelated limestone-shale 
a rea.
Fig. 15. Gravel terrace in the Whitewater Valley in Dearborn County 
showing the characteristic flat topography.
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The terraces of the southern part of the state have been generally 
classified according to texture and amount of overburden and have been 
designated by types from “A” to “J ”. See Table I for this classification.
The Type “A” terraces are those occurring along the Whitewater 
River and are typical of those occurring in narrow rock-controlled 
valleys. These terraces consist of clean glacial sand and gravel, since 
the stream was once one of the discharge channels for the Wisconsin
Fig. 16. This Ohio River terrace occurring at a large bend in a relatively 
narrow rocky channel is typical of the Type “B” terrace consisting of medium­
sized gravel and sand with an overburden varying up to perhaps eight feet 
in depth. The terrace area (Tg) is elevated in position, somewhat dissected, 
contains ridges and current scars, a mottled pattern, relatively light color 
tone, and a break in pattern between alluvium and terrace. The ridges occur­
ring on the terrace were probably formed by wave action during floods or 
during deposition, and since they are somewhat lighter in color, consist of 
clean gravel and sand with little or no overburden. The remainder of the 
terrace is somewhat rolling and has a mottled color pattern which indicates a 
deeper soil mantle. The gradual break between upland and terrace accom­
panied by slight dissection differences indicates a deeper overburden in the 
transition zone. This terrace shows signs of having been flooded during recent 
geologic times. The alluvium, which in this instance could be considered as a 
terrace, consists of deep silt deposited by stream action.
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glacier. Such terraces are somewhat elevated above the stream, have 
near-vertical faces, are small in surface area, and have little or no over­
burden. Figs. 13, 14, and 15 illustrate this terrace condition.
The upper Ohio River terraces (Indiana only) have been classed 
as Type “B” ; they occur at stream bends and contain perhaps up to 
8 feet of silty overburden on relatively coarse sand and gravel. These 
occur chiefly in Ohio, Switzerland and Dearborn counties. Fig. 16 is
F ig. 17. View overlooking the Ohio River terrace near Rising Sun. The 
valley in this region is in a youthful stage of development, and the terraces 
are relatively high and contain a considerable amount of granular material. 
This has been placed in Type “B”. The portions of terraces near the stream 
in this class have a considerably deeper silt overburden which tends to erase 
the gravel pattern. The best granular material usually occurs in ridges or 
low ground swells, which appear as light streaks.
an airphoto showing the pattern typical of this type of terrace. Fig. 17 
is a ground view overlooking this type of terrace near Rising Sun.
The Type “C” terrace occurs along the Upper Ohio River as 
narrow bluffs or benches along the valley walls. The fact that the 
channel is narrow and rocky perhaps accounts for the deeper silt over­
burden usually found on such terraces (up to 20 feet of silt). Fig. 18 
is representative of the “C” Type of terrace, which occurs at random 
between Rising Sun and Tell City. Often a tributary stream, upon 
leaving the upland, will strike a gravel terrace which may deflect it 
and cause it to flow parallel to the main channel for some distance 
before joining it. Fig. 19 illustrates this condition.
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Fig. 18. Type “C” terrace. This silt-covered terrace (10 to 20 feet of 
cover) is typical of those in the Ohio River Valley between Rising Sun and 
Tell City. In general the silt cover gets deeper down stream. This stereo-pair 
illustrates a condition often occurring in terraces dissected by upland streams: 
that of cutting a channel at the contact between upland and terrace.
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Fig. 19. Dissected remnant of a Type “C” terrace. This variation in 
terrace occurrence shows how stream dissection can completely isolate a terrace 
area from the upland.
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The land form of terraces occurring in a more mature stream 
valley is somewhat similar to that of terraces occurring in a younger 
valley, with certain notable exceptions, among which are: terraces
occupying a lower topographic position with respect to stream and 
upland; some surface drainage present (if covered with sufficient over­
burden) ; either current scars or the mottled ( “tapioca-like” ) pattern 
exhibited; an absence of erosion typical of the adjacent upland; and 
usually a broader or greater areal extent than terraces in young valleys. 
The terraces of the White River Valley near Seymour are of this type. 
Such terraces have been placed in the “D ” group. Fig. 20 is an air­
photo of such a terrace situation.
The southern Indiana granular pattern which has been typed as 
“E ” is that representing the more granular recent alluvial deposits.
Fig. 20. This terrace pattern (Type “D”) represents the granular areas 
along the East Fork of the White River between the Wisconsin Drift border 
and the western Jackson County line. The terraces of this broad (near-mature) 
valley are low in topographic position, with respect to the stream, and are 
quite broad, gradually blending into the upland. The mottled color pattern, 
light over-all tones, and current scars suggest granular material.
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This represents the condition of the White River (West Fork) be­
tween the drift border and perhaps Bloomfield. Beyond that vicinity, 
the flood plain is quite broad and assumes a land form which closely 
resembles that of a lake bed. Perhaps one of the chief factors con­
tributing to this condition is the presence of the Illinoian glacial drift. 
(The general topography of the Illinoian Drift area is relatively flat.) 
The general level topography, together with the high silt content (both 
from the Illinoian Drift and the nearby loess), are largely responsible 
for the broad alluvial areas south of Bloomfield. Between Bloomfield 
and the Wisconsin Drift border the topography is somewhat rougher 
inasmuch as it is controlled largely by rock. However, terraces are not 
common, and granular material is largely confined to the recent alluvium.
The airphoto pattern typifying this condition (see Fig. 21) is quite 
light in color and contains numerous current scars and current ridges
Fig. 21. Granular Alluvium (Type “E”). In this rocky stream valley 
(West Fork of White River) granular material is confined to the alluvial 
flood plains, since there are no terrace areas. The narrowness of the valley 
together with the light color tones and sweeping current scars indicate sand 
and fine gravel. A considerable portion of the White River Valley from the 
drift border to Bloomfield is in this condition.
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Fig. 22. This terrace reveals many elements that typify the Type “F” 
terrace. In position it is low and broad with a gradual rise in elevation occur­
ring from the stream face to the upland. The portion adjacent to the stream 
is somewhat marred by recent scars and old stream meanders that are filled 
with impervious clays and organic soils. The remainder of the terrace shows 
a striking absence of surface drainage—an excellent indication of well-drained 
soils. The light color tone which gets lighter with increasing distance from 
the stream suggests a shallow overburden of silt and sand that may vary from 
zero to perhaps six feet. The presence of two large orchards on this flat area 
further suggests porous substrata.
which show up as dark and light streaks on the photos. This, accom­
panied by the fact that the valley is rather narrow and does not have 
terraces, suggests the presence of sand and fine gravel in the alluvium.
The Wabash Valley between the Wisconsin Drift border and the 
Ohio River contains many types of terraces which range in texture 
from coarse gravel to sand and in overburden thickness from three or 
four feet to perhaps forty feet. The first of these (terrace type “F ” ) 
represent the terraces of the Wabash Valley situation that borders 
southern Vigo County, all of Sullivan County, and that portion of 
Knox County generally north of Vincennes. Fig. 22 shows the terrace 
pattern representing this area. Such terraces are relatively high above
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the alluvium, contain little or no dissection, are light in soil color, 
contain perhaps not more than four feet of overburden, and consist of 
sand and coarse gravel.
In general, south of Vincennes the valley characteristics of the 
Wabash River change considerably. This change is accompanied by a 
general change in terrace type. The land form of terraces occurring in 
larger streams, in a near-mature stage of development, is altogether 
different from the other types. It is true that in such situations the 
general terrace area is elevated with respect to the stream, occupies a 
very broad area, and is quite flat; but there are certain features of the 
terrace pattern that are nearly, if not completely, destroyed. A typical
Fig. 23. Highly dissected terrace area typical of the Wabash Valley be­
tween Vincennes and the Gibson-Posey County line (Type “G”). The area 
labeled Tg consists of fine gravel and sand and appears to be somewhat ele­
vated in position above both the alluvium and the area Ts. Area Ts is a low, 
sandy terrace (some fine gravel but predominantly sand) that has been dis­
sected by numerous flood channel scars. The striking color contrast between 
alluvium, or channel, is accompanied by an equally striking textural contrast. 
Terrace Ts is typical of the lower Wabash Valley terraces which are a part 
of the flood plain.
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example of this land form is the terrace situation near the confluence 
of the Wabash, White, and Patoka rivers. The Wabash Valley in this 
region is very broad, especially between Vincennes and the White River, 
and the entire flat plain (bounded by the Wabash River, the White 
River, and Vincennes) is a low terrace composed of soils the textures 
of which vary from clean sand and gravel to deep deposits of organic 
and plastic clays on gravel. In this situation the terrace is low enough 
to be flooded during the major floods. During flooded conditions, low 
terraces such as this receive deposits of fine sand, silt, and clay that 
cover and destroy the more common elements of a gravel pattern. De­
pressions on the terraces (old, abandoned stream meanders) contain 
water for long periods after floods. This tends to increase the organic 
and clay content of the overburden. It is not uncommon to find eight 
to ten feet of silt and clay and organic material as overburden on gravel 
in slackwater areas of such low terraces. Usually gravel pits in such
F ig. 24. This lower Wabash Valley terrace (Type “G ”) occurring between 
Johnson and Poseyville (Gibson County) consists of sand and fine gravel. The 
light color tones, elevated position, mottled appearance, and absence of surface 
drainage suggest granular materials. The alluvium in this instance consists 
of plastic clays and organic clays which are very poorly drained internally.
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areas will extend below the groundwater level, and dipping operations 
will be necessary.
There are two general terrace types along the Wabash River 
between Vincennes and the junction with the White River, one of which 
is sand and the other sand and fine gravel. The gravel terraces are 
low in topographic position, very broad and flat, and are flooded occa­
sionally during the extreme highwater periods. This is the Type “G ” 
terrace and is shown in Figs. 23 and 24. Such terraces usually have 
been dissected by numerous stream channels which contain soils high 
in organic silt and clay. The “H ” terrace, which is sand (Fig. 25), is 
typical of the remainder of the elevated granular deposits south of
Fig. 25. The complete absence of drainage scars and mottling effect, 
together with a light color tone and an elevated position above the alluvium, 
places this terrace in the sand-texture group. The textural difference between 
the alluvium (A) and the terrace (Ts) in this instance is from silt and fine 
sand to sand, respectively. This change is accompanied by a difference in 
elevation of perhaps not over five feet. Areas such as this, even though com­
posed of well-drained soils, are so low in topographic position that artificial 
drainage may be necessary to lower the groundwater table. This is a Type “H” 
terrace.
134
Vincennes. The pattern shows a striking absence of dissection and 
mottling, which, together with the very light soil color, suggests sand.
Granular material in the Wabash Valley below the White River 
is very scarce and occurs only in the form of terraces. One in par­
ticular is an unusual terrace area between Johnson and Griffin just 
north of the Gibson-Posey County line (see Fig. 24). Another granular 
area occurs several miles south of New Harmony as a narrow terrace 
remnant (terrace Type “I,” Fig. 26) along the valley wall. This ter­
race is considerably dissected, somewhat elevated, very narrow, and 
covered with a silty clay overburden.
The lower Wabash and Ohio valleys, especially in Spencer, W ar­
rick, and Posey counties, contain still another type of terrace which is 
very broad and commonly referred to as second bottoms. These are
Fig. 26. Possibly the only workable gravel deposits in the lower Wabash 
Valley (south of the Gibson County line) that are not covered with deep silt 
and clay or have to be dipped from the river beds occur as highly dissected 
terrace remnants along the valley walls. These are quite sandy in texture 
(containing some fine gravel), and are elevated in position, mottled in color 
tone, dissected, and with a relatively shallow silt and sand cover. This is a 
Type “I” terrace.
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remnants of glacial lakebeds which were deposited during a period when 
the valleys were damned by glacial debris. The texture of these ter­
races (Type “J ” ) is silt and clay underlain by sand and gravel at great 
depths (see Fig. 27).
E ngineering Significance of the Southern Indiana 
G ravel Pattern
The significance of the gravel pattern south of the Wisconsin Drift 
area is especially important because of the scarcity of gravel in some 
counties. Counties bordering the major glacial streams are indeed 
fortunate, since in others gravel is scarce or non-existent.
Fig. 27. This flood-plain area is typical of the Wabash Valley below the 
junction of the White and Patoka rivers with the Wabash (T ype. “J”) • The 
deposits are largely silt and clay deposited on older granular terraces during 
floods. The cover varies from 20 to perhaps 40 feet. The terrace is separated 
from the more recent alluvium by a series of oxbow lakes and a general eleva­
tion difference. The pattern of this terrace is generally dark-colored, appears 
to have a light overwash pattern, does not contain the characteristic granular 
mottling, shows some dissection, and appears to be flooded frequently, all of 
which suggest silt and clay rather than gravel.
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Even though it is possible to locate granular material from the 
airphotos, it is not possible (at least at the time of this writing) to tell 
whether or not the granular material will be well suited for concrete 
aggregate- It is only possible to identify a deposit as being granular 
and to predict whether or not it has a high or low percentage of clay. 
These two factors can be ascertained from airphoto interpretation, while 
the presence of impurities such as chert and shale particles is strictly a 
matter of field and laboratory investigation.
Glacial out-wash areas and broad granular terraces offer excellent 
possibilities for the location of highways and airfields because of the 
level topography, well drained soils, and excellent supporting power 
afforded by such soils.
